Discovery of a novel control element within the 5'-untranslated region of the vascular endothelial growth factor. Regulation of expression using sense oligonucleotides.
The regulation of vascular endothelial growth factor (VEGF), a potent stimulator of angiogenesis, is controlled primarily through the interactions of control elements located within the 5'- and 3'-untranslated regions, many of which are yet to be described. In this study we examined the 5'-untranslated region of human VEGF for control elements with the aim of regulating expression both in vitro and in vivo using oligonucleotide gene therapy. A potential control element was located, two sense oligonucleotides (S(1) and S(2)) were designed based on its sequence, and a third oligonucleotide (S(3)) was designed as a control and mapped to the 16 base pairs immediately upstream. Retinal cells cultured in the presence of S(1) and S(2) resulted in a 2-fold increase of VEGF protein and a 1.5-fold increase in mRNA 24 h post-transfection whereas S(3) had no significant effect (p > 0.05) compared with controls. Subsequent reporter gene studies confirmed the necessity of this element for up-regulation by S(1). Further in vivo studies showed that S(1) and S(2) mediated an increase in VEGF protein in a rodent ocular model that resulted in angiogenesis. In addition to providing insight into the regulation of the vascular endothelial growth factor, the use of these oligonucleotides to stimulate vascular growth may prove useful for the treatment of ischemic tissues such as those found in the heart following infarct.